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Purpose: To evaluate the clinical efficacy of newly developed guidelines for the diagnosis and management of 
dry eye. 

Methods: This retrospective, multi-center, non-randomized, observational study included a total of 1,612 pa- 
tients with dry eye disease who initially visited the clinics from March 2010 to August 2010. Korean guidelines 
for the diagnosis and management of dry eye were newly developed from concise, expert-consensus recom- 
mendations. Severity levels at initial and final visits were determined using the guidelines in patients with 90 
± 7 days of follow-up visits (n = 526). Groups with different clinical outcomes were compared with respect to 
clinical parameters, treatment modalities, and guideline compliance. Main outcome measures were ocular and 
visual symptoms, ocular surface disease index, global assessment by patient and physician, tear film break-up 
time, Schirmer-1 test score, ocular surface staining score at initial and final visits, clinical outcome after three 
months of treatment, and guideline compliance. 

Results: Severity level was reduced in 47.37% of patients treated as recommended by the guidelines. Younger 
age (odd ratio [OR], 0.984; p = 0.044), higher severity level at initial visit, compliance to treatment recommen- 
dation (OR, 1.832; p = 0.047), and use of topical cyclosporine (OR, 1.838; p = 0.011) were significantly associ- 
ated with improved clinical outcomes. 

Conclusions: Korean guidelines for the diagnosis and management of dry eye can be used as a valid and ef- 
fective tool for the treatment of dry eye disease. 
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recent research findings [1-3]. Contemporary concepts of 
dry eye disease describing the role of ocular surface in- 
flammation as a major triggering factor and also as a ther- 
apeutic target is widely accepted since reports from the 
dysfunctional tear syndrome (DTS) study group and the 
International Dry Eye Workshop (DEWS) [2,3]. 

However, diagnosis of dry eye disease is sometimes 
challenging in practice, even with comprehensive diagnos- 
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The definition of dry eye disease has evolved due to a 
better understanding of the pathogenic mechanisms from 
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tic guidelines. Most diagnostic tests for dry eye disease 
lack reproducibility, and many emerging technologies such 
as the tear osmolarity test, interferometry, and meibometry 
or meibography are not widely used [4]. There is often a 
large discrepancy between a patient's symptoms and ob- 
served signs [5-8], and dry eye symptoms overlap with 
those of many other ocular surface diseases. 

Previously, we surveyed patterns of dry eye disease ob- 
served in clinical practice by domestic ophthalmic practi- 
tioners who subspecialize in dry eye disease (unpublished 
data). We found that most of these practitioners regarded 
patients' symptoms and signs of ocular surface inflamma- 
tion as the two most important factors in the diagnosis and 
treatment of dry eye in patients. Therefore, we aimed to 
propose simple, new dry eye guidelines that focus on the 
two aforementioned factors. 

The aim of this study was to develop concise and intui- 
tive guidelines for the diagnosis and management of dry 
eye disease for general and specialized ophthalmologists, 
and to evaluate the clinical efficacy of these guidelines. 

Materials and Methods 

Development of guidelines for the diagnosis and 
management of dry eye 

The Korean Corneal Disease Study Group (KCDSG) is 
an independent, non-profit, academic society whose mem- 
bers comprise the most active corneal subspecialists in 
Korea. In 2009, the initial survey on the definition, diagno- 
sis, severity grading, and management of dry eye disease 
was conducted among the members of the KCDSG. In this 
survey, we found that 78.8% of KCDSG members use the 
DEWS classification [3] as diagnostic guidelines of dry eye 
disease, while 21.2% use guidelines proposed by the DTS 
group [2]. KCDSG members also responded that they con- 
sider subjective symptoms, tear film breakup time (TBUT), 
and signs of ocular surface inflammation of more diagnos- 
tic value than other parameters. Based on the results of this 
survey, along with a review of the contemporary literature 
with regard to definition, classification, and treatment rec- 
ommendations for dry eye, the subcommittees held face- 
to-face meetings to reach a consensus on the issues related 
to the definition, diagnosis, severity grading, and treatment 
recommendations for dry eye disease. New guidelines for 



the diagnosis and management of dry eye disease were ad- 
opted as shown in Tables 1 and 2. These guidelines were 
based on DEWS guidelines and modified to simplify the 
grading scheme so that they could be used more easily in 
clinical practice. 

Dry eye disease was defined as "a disease of the ocular 
surface that is associated with tear film abnormalities." We 
agreed that a patient should be diagnosed with dry eye dis- 
ease when he or she has at least one symptom and one ob- 
jective sign. In the diagnosis guidelines, dry eye symptoms 
included ocular symptoms (such as dryness, discomfort, 
foreign body sensation, and pain) and visual symptoms 
(such as blurring or vision fluctuation). Ocular surface 
staining score by the Oxford system [9], TBUT, and 
Schirmer-1 test score were used as objective signs for diag- 
nosing dry eye disease. Conjunctival injection, lid prob- 
lems such as blepharitis, trichiasis, keratinization, or sym- 
blepharon, and tear film abnormalities such as debris, 
decreased tear meniscus, and mucus clumping, were con- 
sidered signs of ocular surface inflammation, but these 
findings were not considered during the grading of disease 
severity. The severity level of the disease was determined 
when both designated symptoms and signs were present at 
a certain level. If there was a discrepancy between the pa- 
tients' symptoms and signs, the severity level was deter- 
mined according to the severity level of the objective signs. 
When several objective signs were present at different lev- 
els, the severity level of the disease was determined fol- 
lowing ocular surface staining. In addition, we introduced 
a provisional category of "dry eye suspect," which is not 
listed on the grading scheme. The patient was diagnosed 
with suspected dry eye when he or she had only dry eye 
symptoms without any objective signs. This was to evalu- 
ate the distribution of disease severity at the initial visit, 
and the treatment recommendation did not include the cat- 
egory of "dry eye suspect." 

Detailed treatment options for each particular level from 
level I to level IV were recommended as shown in Table 2. 

Validation of the clinical efficacy of the developed 
guidelines 

We conducted a multicenter, retrospective observational 
study to validate the clinical efficacy of the developed 
guidelines for the diagnosis and management of dry eye. 
The main interests were: 1) distribution of disease severity 
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Table 1. Korean Corneal Disease Study Group guidelines for the diagnosis of dry eye disease 



Symptoms 
Signs* 



Ocular symptoms 
Visual symptoms 
Staining score f 



TBUT 
Schirmer- 1 



Level I 
Sometimes 
Sometimes 
<Grade I 

<o> 

Variable 
Variable 



Level II 
Often 
Often 

Grade II 



6-10 sec 
<5 to <10 mm 



Level III 
Always 
Always 

Grade III 



1-5 sec 
<2 to <5 mm 



Level IV 
Daily life limited 
Daily life limited 

>Grade IV 

Immediate 
<2 mm 



Positive ocular signs may include conjunctival injection, lid abnormalities (blepharitis, trichiasis, keratinization, and symblepharon), 
and tear film abnormalities (debris, decreased tear meniscus, and mucus clumping). However, these findings are not considered in the 
grading of disease severity; f Oxford system. 



Table 2. Treatment recommendations according to the severity level of dry eye disease 



Severity level 



Treatment recommendation 



Level I 



Level II 



Level III 



Level IV 



Patient education, environmental control 

Check systemic medications (ex. anti-histamines, anti-depressants, or beta-blockers) 

Fluid intake, psychological support 
Artificial tears (preserved or non-preserved) 

4 Times a day, or incremental according to patients' symptoms 

Allergy treatment, when necessary 
Non-preserved artificial tears 

Anti-inflammatory therapy (ex. topical Cyclosporine A or topical corticosteroids) 
Oral supplements; essential fatty acid (ex. omega-3-fatty acid or gamma linoleic acid) 
Gels/ointment (may be used in level I patients, when necessary) 
Autologous serum 

Oral tetracycline (may be used in level II patients) 
Punctual plug/occlusion 
Contact lenses, goggles 
Surgery 

Systemic anti-inflammatory medication 



Accompanying ocular surface disease such as blepharitis or ocular allergies should be treated for any level. 



levels according to the guidelines, 2) correlation between 
severity level and clinical parameters, 3) current practice 
pattern and compliance to the management recommenda- 
tions, and 4) factors that affect clinical outcomes. 

Institutional review board approval was obtained, and 
the study complied with the tenets of the Declaration of 
Helsinki. The medical records of dry eye patients who ini- 
tially visited any of the 37 of 50 KCDSG member institutes 
(listed in the Acknowledgements) from March to August 
2010 were reviewed. Patients were included regardless of 
any previous treatment history of dry eye disease. Subjec- 
tive and objective assessments, dry eye therapies, and 
guideline compliance were analyzed. Subjective assess- 



ments included ocular symptoms, visual symptoms, ocular 
surface disease index (OSDI) [10], and global assessment 
by the patient on a scale of 0 to 5, with 0 being the best and 
5 the worst. Objective assessments included the Schirmer-1 
test score, TBUT, ocular surface staining score by the Ox- 
ford scale, and global assessment by the physician on a 
scale of 0 to 5, with 0 being the best and 5 the worst. Se- 
verity level of dry eye disease was determined by the 
grading scheme of the proposed guidelines. 

Among the patients enrolled, those who had a follow-up 
visit at 90 ± 7 days were analyzed to validate the clinical 
efficacy of the developed guidelines. For the purpose of 
analysis, "improvement" was defined as a decrease in the 



199 



Korean J Ophthalmol Vol.28, No.3, 2014 



severity level of dry eye according to the proposed grading 
scheme at the final visit. "Compliant" was defined as selec- 
tion of initial treatment modality according to the devel- 
oped guidelines. "Under-treatment" was defined as 1) se- 
lection of an initial treatment modality from among the 
treatments available that is normally recommended for a 
milder level of disease and 2) use of improper level of 
treatment modality, with no improvement in disease level. 
"Over-treatment" was defined as selection of an initial 
treatment modality from among the treatments recom- 
mended that was more appropriate for a higher (more se- 
vere) level of disease. 

The main outcome measure was the clinical outcome of 
dry eye after three months of treatment and factors affecting 
outcome, including compliance to the KCDSG guidelines. 

All statistical analyses were performed using SAS ver. 9.1 
(SAS Inc., Cary, NC, USA). A t-test was used to analyze the 
differences in subjective and objective parameters before 
and after treatment. Maximum likelihood estimation of lo- 
gistic regression models was used to analyze factors contrib- 
uting to the clinical outcome. A chi-squared test and Fisher's 
exact test were used to analyze the association of compli- 
ance with the guidelines and clinical outcome. 



Results 

The medical records of 1,691 patients were reviewed. Ex- 
cluding 79 cases whose clinical information was insuffi- 
cient, data on 1,612 patients were analyzed during the ini- 



Table 3. Enrolled patient demographics and clinical character- 
istics (n = 526) 



Variable 



Value 



Male : female 
Age (yr) 
Prevalence 
Associated disease 
Diabetes 
Hypertension 
Rheumatic disease 
Medication 

Anti-hypertensive or diuretics 
Anti-depressant 
History of ocular surgery 
PRK/LASEK 
LASIK 

Cataract surgery 



100 (19.0) : 426 (81.0) 
55.2 ± 13.6 



5.9 
17.7 
7.6 

19.2 
1.5 

2.1 

3.4 
11.2 



Values are presented as no. (%), mean ± SD, or %. 
PRK = photorefractive keratectomy; LASEK = laser- 
assisted sub-epithelial keratomileusis; LASIK = laser in situ 
keratomileusis. 



tial visit. The mean age was 56.9 (±13.2) years (range, 19 to 
85 years), and 81% were female. Distribution of severity 
level at the initial visit is summarized in Fig. 1. Since only 
eight patients were considered level 4 by the diagnosis 
guidelines, the severity of level 3 and level 4 were grouped 
together (n = 68) for the statistical analysis. 
Of the 1,691 patients, 526 met the follow-up visit criteria 



Initial visit ■ Final visit 




48% 



Level I 
Level II 

■ Level III 

■ Level IV 

■ DE suspect 



Fig. 1. Distribution of severity level of dry eye (DE) disease at the ini- 
tial visit (n = 1,612) (Korean Corneal Disease Study Group guidelines). 



300 - 



Dry eye 
suspect 



Fig. 2. Severity level of dry eye disease at the initial and final vis- 
its (n = 526) (Korean Corneal Disease Study Group guidelines). 
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and were included for analysis of clinical outcome. The de- 
mographic and clinical characteristics of these patients are 
summarized in Table 3. Treatment was carried out accord- 



ing to the guideline recommendations in 65.0% (342 / 526) 
of these patients. Over-treatment was evident in 32.3% (170 
/ 526) of patients, while under-treatment was evident in 



Table 4. Factors affecting the clinical outcome of dry eye treatment 





OR (95% CI)* 


p-value 


Age 


0.984 (0.968-1.000) 


0.0438 


Gender (male vs. female) 


1.421 (0.806-2.506) 


0.2249 


Level I vs. Ill 


0.046 (0.021-0.101) 


O.0001 


Level II vs. Ill 


0.478 (0.258-0.885) 


0.0008 


Compliance to the guidelines 


1.832 (1.008-3.329) 


0.0471 


Use of topical cyclosporine A 


1.838 (1.150-2.939) 


0.0110 


Use of topical corticosteroids 


0.971 (0.616-1.532) 


0.9002 


History of ocular surgery 


1.291 (0.767-2.173) 


0.3362 



OR = odd ratio; CI = confidence interval. 

Improvement vs. others (no change or worsening); 'Maximum likelihood estimation of logistic regression models. 



Table 5. Distribution of severity levels in each clinical outcome group at the initial visit 





Improved 


No change 


Worsened 


p-value* 


Level I 


27(14.44) 


211 (67.20) 


17(68.00) 




Level II 


112(59.89) 


84 (26.75) 


7(28.00) 


<0.0001 


Level HI, IV 


48(25.67) 


19(6.05) 


1 (4.00) 




Total 


187(100) 


314(100) 


25(100) 




Values are presented as number (%). 








Chi-squared test. 










Table 6. Compliance 


to the treatment recommendations and clinical outcomes for each severity level 






Compliant 


Over-treatment 


Under-treatment 


p-value 


Level I 


n = 97 


n= 158 




0.4316* 


Improved 


10(10.20) 


17(10.76) 






No change 


83(85.57) 


128(81.01) 






Worsening 


4(4.12) 


13(8.23) 






Level II 


n= 185 


n= 12 


n = 6 


0.0100* 


Improved 


104(56.22) 


8(66.67) 






No change 


76(41.08) 


3(25.00) 


5(83.33) 




Worsening 


5(2.70) 


1(8.33) 


1(16.67) 




Level III & IV 


n = 60 




n = 8 


O.0001* 


Improved 


48 (80.00) 








No change 


11(18.33) 




8(100.00) 




Worsening 


1(1.67) 








Total 


n = 342 


n= 170 


n= 14 


<0.0001* 


Improved 


162 (47.37) 


25(14.71) 






No change 


170 (49.71) 


131(77.06) 


13(92.86) 




Worsening 


10(2.92) 


14(8.24) 


1(7.14) 





Chi-squared test; f Fisher's exact test. 
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B 



Initial ■ Final 



45.00 - 




2.25 - 



4.50 - 



2.00 - 



Level I 
n = 255 



Level I 
n = 255 



1 



Level I 
n = 255 



Level II Level III Level IV 

n = 203 n = 60 n = 8 



III I 



■J 




Level II Level III Level IV 

n = 203 n = 60 n = 8 





Level II Level III Level IV 

n = 203 n = 60 n = 8 



3.00 - 



2.00 



1.00 



III 



D 



2.25 - 



1.50 



0.75 



9.00 



6.75 - 



4.50 



2.25 



H 



4.00 



2.00 - 



Level I 
n = 255 



Level I 
n = 255 



Level I 
n = 255 



Level II 
n = 203 



Level III Level IV 

n = 60 n = 8 




Level II 
n = 203 



Level III 
n = 60 



I I I 



Level II 
n = 203 



Level III 



Level IV 




Level IV 



Fig. 3. Changes of subjective (A-D) and objective (E-H) clinical parameters in dry eye patients (n = 526) of each initial severity level (Korean 
Corneal Disease Study Group guidelines). (A) Ocular surface disease index (%), (B) irritation and visual symptoms (1, sometimes; 2, often; 3, 
always; 4, daily life limited), (C) visual symptom, (D) subjective global assessment (0 [best] to 5 [worst]), (E) tear film break up time (sec), (F) 
Schirmer-1 test score (mm/5 min), (G) ocular surface staining score (Oxford scale), (H) objective global assessment (0 [best] to 5 [worst]). 
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2.7% (14 / 526). 

After three months of treatment, the severity level de- 
creased in 35.6% (187 / 526) of patients, did not change in 
59.7% (314 / 526) of patients, and increased in 4.8% (25 / 
526) of patients. Fig. 2 shows the distribution of severity 
level at the initial and final visits. At three months, the pro- 
portion of level I dry eye increased from 48% to 63% of 
total patients, and objective signs of dry eye completely re- 
solved with subjective symptoms persisting in 7% of pa- 
tients (Fig. 2). Subjective and objective parameters also im- 
proved from baseline in this cohort (Fig. 3). Logistic re- 
gression analysis showed that younger age, higher severity 
level at the initial visit, compliance with the treatment rec- 
ommendations, and use of topical cyclosporine were sig- 
nificantly associated with improvement in clinical out- 
comes (Table 4). We also found that distributions of 
severity level at the initial visit were significantly different 
among clinical outcome groups (chi-square test, p < 0.0001) 
(Table 5). 

Discordant with treatment recommendations, therapeu- 
tic modalities for severity level II or above were used for 
62.0% (158 / 255) of level I dry eye patients. However, clin- 
ical outcome was not significantly improved in the 
over-treatment group compared to the compliant group in 
level I patients (10.20% vs. 10.76% improvement, p = 
0.4316). Overall, 47.37% of the patients in the compliant 
group showed improvement, while 14.71% in the over-treat- 
ment group showed improvement (p < 0.0001) (Table 6). 

Discussion 

The Korean guidelines for the diagnosis and manage- 
ment of dry eye are concise, practice-focused, expert con- 
sensus recommendations that are simple, intuitive, and 
easy-to-use in a clinical practice setting. In developing 
these guidelines, contemporary concepts of diagnosis, 
grading, and management of dry eye disease were adopted 
and modified [1-3]. 

The members of the KCDSG agreed that dry eye disease 
should be diagnosed when a patient has at least 1 sign and 
symptom. However, symptoms may precede signs in cer- 
tain patients, and it is difficult to exclude short-term fluc- 
tuations in symptoms and signs. Therefore, we categorized 
the presence of only dry eye symptoms without ocular 
signs as suspected dry eye. A patient with suspected dry 



eye was not listed in the grading system because the gen- 
eral consensus was that dry eye treatment should not be 
recommended for these patients. 

The grading system is adopted and modified from the 
dry eye severity grading scheme of the DEWS [3]. We 
gave much weight to patients' symptoms and ocular sur- 
face staining scores in grading the disease severity. Ocular 
signs, such as conjunctival injection, lid abnormalities, and 
tear film abnormalities were not considered in the grading 
system because these are common findings in other ocular 
surface diseases and often overlap with dry eye disease 
[11]. However, these findings may be regarded as positive 
ocular signs in the diagnosis of dry eye. 

The Schirmer-1 test score represents the patient's reflex 
tear flow and it is used to diagnose aqueous-deficient dry 
eye disease [4]. However, there is wide intra-patient varia- 
tion in the test results, and the test is not routinely per- 
formed on every dry eye patient in the office. The interest- 
ing finding in this study was that no case was diagnosed 
only by a low Schirmer-1 test score without any other ob- 
jective signs. The patients with low Schirmer scores were 
always accompanied by positive findings in other objective 
parameters. This result implies that the Schirmer-1 test 
may not be a mandatory parameter in the diagnosis of dry 
eye disease, although it is useful in the evaluation of tear 
function. 

A stepladder approach according to severity level was 
recommended to treat dry eye disease. We recommended 
non-preserved artificial tears for dry eye patients with lev- 
el II severity or greater and anti-inflammatory therapy for 
those with level II severity or greater. 

This retrospective observational study included 1,612 pa- 
tients at the initial visit. More than 50% of the patients had 
level I severity or less (47.5% patients had level I severity, 
and 8.8% had suspected dry eye), and 33.5% had level II 
severity. Only 32.6% (526 / 1,612) of the total patients were 
eligible to be included in the analysis of clinical outcomes. 
High drop-out rates during the follow-up period may raise 
concerns about selection bias for severe cases. However, 
distribution of the severity level of these 526 patients was 
not significantly different from that of the initial visit 
group. Cases of suspected dry eye at the initial visit were 
excluded from the clinical analysis because the guidelines 
did not recommend any treatment for such patients. 

This study showed that the severity level according to 
our guidelines correlated well with other subjective and 
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objective parameters, including OSDI, patient's global as- 
sessment, and physician's global assessment. We also 
found that treatment based on these guidelines results in 
better clinical outcomes. Although the participating physi- 
cians were aware of the treatment recommendation guide- 
lines, they were free to choose treatment modalities using 
the guidelines and their own clinical judgment. An inter- 
esting finding was that many patients with level I severity 
were treated with therapeutic modalities recommended for 
higher severity levels, which included mostly anti-inflam- 
matory therapy, and this failed to result in better outcomes. 
Wide use of anti-inflammatory therapy for level I severity 
patients may be attributed to the fact that most of the par- 
ticipating institutions were referral hospitals. Wilson and 
Stulting [12] also reported that many practitioners treated 
DTS severity level 1 with therapies for DTS level 2. Al- 
though symptomatic improvement has been reported with 
anti-inflammatory treatments for mild dry eye [13], most 
of the treatment guidelines [2,14] list topical steroids or 
topical cyclosporine A as treatments for level II or greater 
[15-17]. 

Among anti-inflammatory treatments, clinical improve- 
ment was significantly higher with the use of topical cyclo- 
sporine A, but not with topical steroids. Since we analyzed 
the data at the initial and final visits only, the effect of top- 
ical steroids could have been masked because it is not like- 
ly that topical steroids were used during the entire fol- 
low-up period. 

For the purpose of statistical analysis, we defined "im- 
provement" as a decrease in severity level at the final visit. 
This definition evidently limited the clinical outcome of 
level I patients, because these patients were required to fall 
into the category of suspected dry eye at the final visit to 
show improvement. However, when the treatment guide- 
lines were recommended based on disease severity level, it 
was not possible to assign clinical significance to any 
changes in subjective and objective parameters within the 
same severity level. 

Evaluation of individual treatment modalities contribut- 
ing to clinical outcomes was limited by the retrospective, 
non-randomized nature of the study. These contributions 
should be further evaluated by prospective and random- 
ized research. 

In conclusion, the Korean guidelines for the diagnosis and 
management of dry eye can be used as a valid and effective 
tool for the treatment of dry eye disease in clinical practice. 
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